Induction of spinal cord plasticity associated with central and peripheral interactions. Repetitive paired intervention (SAS) induces changes in H-reflex recruitment curve. Spinal associative stimulation can effectively modulate spinal cord excitability.
a b s t r a c t Objective: Repetitive, paired peripheral and transcranial stimulation targeting the cerebral cortex can increase cortical excitability, outlasting the stimulation period. It is unknown whether paired stimulation specifically targeting the spinal cord can modulate spinal excitability. We tested whether the H-reflex facilitation from a sub-threshold conditioning TMS pulse could modulate spinal excitability if delivered repetitively. Method: In 13 healthy subjects, we delivered single-pulse TMS (80% RMT) for the right soleus muscle, 20 ms prior to an electrical peripheral nerve stimulus delivered over the posterior tibial nerve on the same side at 0.1 Hz during 15 min. Results: PNS alone evoked an H-reflex of 0.25 mV ± 0.06 SEM, while pairing of TMS and PNS facilitated the H-reflex to 0.7 ± 0.11 mV. TMS-PNS pairs delivered at 0.1 Hz for 15 min progressively increased in the evoked response to $130% (r 2 = 0.97) of the starting amplitude (normalized to 1st min). Post-intervention, H-reflex threshold decreased (pre = 12.9 ± 1.7 mA; post = 11.6 ± 1.6 mA; p = 0.04), as did the stimulus intensity at maximum H-reflex amplitude (pre = 23.5 ± 02.8 mA; post = 21.6 ± 2.6 mA; p = 0.03), and recruitment curve width (pre = 11.6 ± 1. 
Introduction
Numerous studies have investigated neuromodulatory noninvasive brain stimulation techniques to change cerebral cortex excitability with the aim of improving function (Bolognini et al., 2009; Edwards et al., 2008; Oliveri et al., 1999; Pascual-Leone et al., 1994; Siebner et al., 2004; Wassermann and Lisanby, 2001 ). These studies have largely used focal repetitive stimulation over an area of brain tissue of interest, yet a pairing of peripheral nerve stimulation (PNS) and transcranial magnetic stimulation (TMS), known as paired associative stimulation (PAS), can lead to similar changes in excitability when the two inputs are timed to coincide at the cortical level (Mrachacz-Kersting et al., 2007;  
